VEGF and vascular fusion: implications for normal and pathological vessels.
The avian embryo is well suited for the study of blood vessel morphogenesis. This is especially true of investigations that focus on the de novo formation of blood vessels from mesoderm, a process referred to as vasculogenesis. To examine the cellular and molecular mechanisms regulating vasculogenesis, we developed a bioassay that employs intact avian embryos. Among the many bioactive molecules we have examined, vascular epithelial growth factor (VEGF) stands out for its ability to affect vasculogenesis. Using the whole-embryo assay, we discovered that VEGF induces a vascular malformation we refer to as hyperfusion. Our studies showed that microinjection of recombinant VEGF165 converted the normally discrete network of embryonic blood vessels into enlarged endothelial sinuses. Depending on the amount of VEGF injected and the time of postinjection incubation, the misbehavior of the primordial endothelial cells can become so exaggerated that for all practical purposes the embryo contains a single enormous vascular sinus; all normal vessels are subsumed into a composite vascular structure. This morphology is reminiscent of the abnormal vascular sinuses characteristic of certain neovascular pathologies. (J Histochem Cytochem 47:1351-1355, 1999)